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2UJDQLVPV WKDW DUH LQFDSDEOH RI PDNLQJ WKHLU RZQ
IRRG PXVW REWDLQ WKHLU HVVHQWLDO HOHPHQWV IURP
WKHLU GLHW +RZHYHU SODQW QLWURJHQ 1 DQG
SKRVSKRUXV 3 FRQWHQW LV RQ DYHUDJH ± WLPHV
ORZHU WKDQ LW LV LQ WHUUHVWULDO LQVHFW KHUELYRUHV
SODQWV a1 a3 LQVHFWV a1
a3 (OVHU HW DO  )DJDQ HW DO 
0DWWVRQ  :RRGV HW DO  7KLV HOHPHQWDO
PLVPDWFK EHWZHHQ FRQVXPHUV DQG SURGXFHUV
SODFHV LQKHUHQW FRQVWUDLQWV RQ FRQVXPHU DELOLW\ WR
PHHW WKHLU QXWULWLRQDO UHTXLUHPHQWV (OVHU HW DO
 0DWWVRQ 6WURQJHWDO
7KH DELOLW\ RI FRQVXPHUV WR VHOIUHJXODWH WKHLU
LQWHUQDO HOHPHQWDO FRQWHQW VWRLFKLRPHWU\ VKRXOG
FULWLFDOO\ LQIOXHQFH KRZ LQWHQVHO\ GLHW TXDOLW\
DIIHFWV KHUELYRUH ILWQHVV ,I KHUELYRUHV FDQ
PDLQWDLQ WKHLU VWRLFKLRPHWU\ UHJDUGOHVV RI GLHW
TXDOLW\ WKH\ PD\ UHGXFH WKH ILWQHVV FRQVHTXHQFHV
RI SRRU TXDOLW\ IRRG 5HVHDUFK VXJJHVWV KRZHYHU
WKDW FRQVXPHUV GR QRW DOZD\V PDLQWDLQ VWULFW
VWRLFKLRPHWULF KRPHRVWDVLV ,QVWHDG FRQVXPHU
ERG\ VWRLFKLRPHWU\ RIWHQ WUDFNV GLHW
VWRLFKLRPHWU\ )RU H[DPSOH D ODERUDWRU\
H[SHULPHQW UHYHDOHG WKDW Manduca sexta
FDWHUSLOODUV IHG KLJK SKRVSKRUXV GLHWV KDG
VLJQLILFDQWO\ PRUH SKRVSKRUXV LQ WKHLU ERGLHV
WKDQ WKRVH IHG ORZ SKRVSKRUXV GLHWV 3HUNLQV HW
DO  )XUWKHU D ILHOG VWXG\ UHYHDOHG D WLJKW
DVVRFLDWLRQ EHWZHHQ VRLO SKRVSKRUXV PHVTXLWH
SKRVSKRUXV DQG WKH ERG\ SKRVSKRUXV FRQWHQW RI
Sabina setosa D FXUFXOLRQLG ZHHYLO WKDW IHHGV RQ
WKH PHVTXLWH $Q LQFUHDVH LQ VRLO SKRVSKRUXV ZDV
FRUUHODWHG ZLWK DQ LQFUHDVH LQ PHVTXLWH DQG
ZHHYLO SKRVSKRUXV 6FKDGH HW DO  2YHUDOO
WKHVH UHVXOWV VXJJHVW GLHW VWRLFKLRPHWU\ PD\
VWURQJO\LQIOXHQFHFRQVXPHUVWRLFKLRPHWU\
%RWK QLWURJHQ DQG SKRVSKRUXV DUH YLWDOO\
LPSRUWDQW WR LQVHFWV 1LWURJHQ SOD\V D
IXQGDPHQWDO UROH LQ SURWHLQ SURGXFWLRQ 6WHUQHU
DQG (OVHU  DQG H[SHULPHQWDO PDQLSXODWLRQV
UHYHDO WKDW FRQVXPHU JURZWK UHSURGXFWLRQ DQG
VXUYLYDO DUH DOO VWURQJO\ DIIHFWHG %XVFK DQG
3KHODQ  (OVHU HW DO  +XEHUW\ DQG
'HQQR  3HUNLQV HW DO  3KRVSKRUXV LV
DOVR IXQGDPHQWDOO\ WLHG WR SURWHLQ SURGXFWLRQ
WKURXJK WKH V\QWKHVLV RI QXFOHLF DFLGV :KLOH
WHUUHVWULDO LQVHFWV DUH WKRXJKW WR EH PRUH OLPLWHG
E\ GLHWDU\ QLWURJHQ WKHQ E\ GLHWDU\ SKRVSKRUXV
WKH IHZ VWXGLHV WKDW KDYH H[DPLQHG WKH HIIHFWV RI
GLHWDU\ SKRVSKRUXV KDYH UHYHDOHG WKDW LW FDQ DOVR
DIIHFW JURZWK UDWH DQG ERG\ VL]H %XVFK DQG
3KHODQ  -DQVVHQ  3HUNLQV HW DO 
SRSXODWLRQ GHQVLW\ 6FKDGH HW DO 
UHSURGXFWLRQ 3RSS HW DO  DQG VXUYLYDO
&ODQF\ DQG .LQJ  ,Q D UHFHQW VWXG\
H[DPLQLQJ WKH HIIHFWV RI ERWK GLHWDU\ QLWURJHQ DQG
SKRVSKRUXV +XEHUW\ DQG 'HQQR  IRXQG
WKDW HOHPHQWDO VXEVLGLHV HQKDQFHG WKH ERG\
VWRLFKLRPHWU\ RI WKH SK\WRSKDJXV SODQWKRSSHU
Prokelisia marginata. P. marginata UDLVHG RQ
HOHPHQWDOO\ HQULFKHG GLHWV JUHZ ODUJHU GHYHORSHG
PRUH UDSLGO\ DQG H[KLELWHG JUHDWHU VXUYLYDO
+XEHUW\	'HQQR
%HFDXVH ERG\ VWRLFKLRPHWU\ DSSHDUV WR EH
LQWLPDWHO\ FRQQHFWHG ZLWK LQVHFW JURZWK UDWH
ERG\ VL]H UHSURGXFWLRQ DQG VXUYLYDO LW LV
LPSRUWDQW WR TXDQWLI\ WKH QDWXUDO YDULDWLRQ WKDW
H[LVWV DPRQJ LQGLYLGXDOV LQ WKHLU ERG\
VWRLFKLRPHWU\ 8QGHUVWDQGLQJ WKH H[WHQW RI WKLV
QDWXUDO YDULDWLRQ DQG WKH IDFWRUV WKDW DIIHFW LW DUH
QHFHVVDU\ VWHSV WRZDUG GHWHUPLQLQJ ZKHWKHU DQ
HFRORJLFDO VWRLFKLRPHWULF DSSURDFK FDQ KHOS
H[SODLQ D IXQGDPHQWDO HYROXWLRQDU\ SUREOHP WKH
SHUVLVWHQFH RI H[WHQVLYH YDULDWLRQ LQ LQGLYLGXDO
ILWQHVVLQWKHIDFHRIVWURQJGLUHFWLRQDOVHOHFWLRQ
7R GDWH PRVW VWXGLHV H[DPLQLQJ LQVHFW
VWRLFKLRPHWU\ KDYH IRFXVHG RQ WD[RQRPLF
YDULDWLRQ :RRGV HW DO  H[DPLQHG WKH ERG\
SKRVSKRUXV FRQWHQW RI  VSHFLHV RI DGXOW
LQVHFWV %RG\ SKRVSKRUXV FRQWHQW ZDV KLJKO\
YDULDEOH DFURVV WD[D UDQJH    WR 
PHDQ    LQYHUVHO\ FRUUHODWHG ZLWK LQVHFW
VL]H DQG SK\ORJHQHWLFDOO\ ROGHU RUGHUV WHQGHG WR
KDYH PRUH SKRVSKRUXV :RRGV HW DO  2QO\
RQH LQGLYLGXDO ZDV DVVD\HG LQ  RI WKH 
VSHFLHV H[DPLQHG DQG ZKHQ ERG\ SKRVSKRUXV
IURP WZR RU PRUH LQGLYLGXDOV ZHUH DVVD\HG WKH
UHVXOWV ZHUH DYHUDJHG :RRGV HW DO  ,Q D
VLPLODU VWXG\ )DJDQ HW DO  H[DPLQHG WKH
ERG\ QLWURJHQ FRQWHQW RI  WHUUHVWULDO LQVHFW
VSHFLHV DQG UHYHDOHG H[WHQVLYH YDULDWLRQ DFURVV
WD[D UDQJH    WR  PHDQ   
3UHGDWRUV KDG VLJQLILFDQWO\ PRUH QLWURJHQ WKDQ
KHUELYRUHV SUHGDWRU QLWURJHQ ZDV LQYHUVHO\
FRUUHODWHG ZLWK ERG\ VL]H DQG SK\ORJHQHWLFDOO\
ROGHU KHUELYRURXV OLQHDJHV WHQGHG WR FRQWDLQ
PRUH QLWURJHQ )DJDQ HW DO  $OO
ZLWKLQVSHFLHV HVWLPDWHV RI ERG\ QLWURJHQ FRQWHQW
ZHUH DYHUDJHG SULRU WR DQDO\VLV )DJDQ HW DO
 2YHUDOO ERWK VWXGLHV UHYHDOHG D VWURQJ
LQYHUVH UHODWLRQVKLS EHWZHHQ ERG\ VWRLFKLRPHWU\
DQG ERG\ VL]H DFURVV LQVHFW WD[D %RWK VWXGLHV
DVVXPHG WKDW LQWUDVSHFLILF VWRLFKLRPHWULF
YDULDWLRQZDVPLQLPDO
+HUH WKH QDWXUDO YDULDWLRQ LQ ERG\ VWRLFKLRPHWU\
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WKH RPQLYRURXV 7H[DV ILHOG FULFNHW Gryllus
texensis &DGH DQG 2WWH 2UWKRSWHUD *U\OOLGDH
DQG WKH VSHFLDOLVW SKORHP IHHGLQJ FXUFXOLRQLG
ZHHYLO Sabinia setosa /H &RQWH &ROHRSWHUD
&XUFXOLRQLGDH :H FKRVH WKH 7H[DV ILHOG FULFNHW
EHFDXVH WKH\ H[KLELW H[WHQVLYH VWRLFKLRPHWULF
YDULDWLRQ ZKHQ UHDUHG LQ WKH ODERUDWRU\ RQ D KLJK
TXDOLW\ GLHW VXJJHVWLQJ WKDW WKH\ PLJKW QDWXUDOO\
GLVSOD\ KLJK LQWUDVSHFLILF YDULDWLRQ %HUWUDP HW DO
 %HFDXVH FULFNHWV DUH DOVR KLJKO\ YDULDEOH LQ
WKHLU ERG\ VL]H %HUWUDP  WKH\ DOVR SURYLGH
D QDWXUDO LQWUDVSHFLILF WHVW RI )DJDQ HW DO 
DQG :RRGV HW DO  ILQGLQJV WKDW DQ LQYHUVH
UHODWLRQVKLS H[LVWV EHWZHHQ ERG\ VL]H DQG ERG\
VWRLFKLRPHWU\ DFURVV LQVHFW WD[D 7KH FXUFXOLRQLG
ZHHYLO ZDV FKRVHQ EHFDXVH LWV¶ ERG\ VWRLFKLRPHWU\
DOVR DSSHDUV KLJKO\ YDULDEOH ZHHYLO ERG\
VWRLFKLRPHWU\ VHHPV WR WUDFN LWV¶ KRVW SODQW
VWRLFKLRPHWU\ ZKLFK LQ WXUQ WUDFNV WKH QDWXUDO
YDULDWLRQ LQ VRLO VWRLFKLRPHWU\ 2XU RYHUDOO JRDO
ZDV WKUHHIROG  WR TXDQWLI\ WKH QDWXUDO
YDULDWLRQ ZLWKLQ HDFK RI WKHVH WZR WHUUHVWULDO
LQVHFW VSHFLHV  WR GHWHUPLQH ZKHWKHU ERG\
VWRLFKLRPHWU\ LV LQYHUVHO\ FRUUHODWHG WR VL]H ZLWKLQ
D VSHFLHV DQG  WR FRPSDUH DQG FRQWUDVW
LQWUDVSHFLILF YDULDWLRQ WR WKH SUHYLRXVO\ GHVFULEHG
LQWHUVSHFLILF YDULDWLRQ LQ WHUUHVWULDO LQVHFWV )DJDQ
HWDO :RRGVHWDO
Materials and Methods
$GXOW PDOH 7H[DV ILHOG FULFNHWV G. texensis ZHUH
FDSWXUHG 1    LQ 2FWREHU  DIWHU EHLQJ
REVHUYHG IO\LQJ DW WKH EULJKW OLJKWV RI D JROI FRXUVH
GULYLQJ UDQJH LQ $XVWLQ 7H[DV $XVWLQ FULFNHWV
FROOHFWHG LQ WKLV PDQQHU W\SLFDOO\ KDYH D PHDQ DJH
RI    UDQJH   ± GD\V SRVW ILQDO PROW
0XUUD\ DQG &DGH  $V SDUW RI D GLIIHUHQW
H[SHULPHQW WR TXDQWLI\ ORQJ GLVWDQFH PDWH
DWWUDFWLRQ VLJQDOV HDFK PDOH ZDV KRXVHG
LQGLYLGXDOO\ SURYLGHG ZLWK D ZDWHU VRXUFH IHG D
XQLIRUP GLHW  1 DQG  3 +DUODQ¶V 7HNODG
5RGHQW 'LHW :  DQG PRQLWRUHG
DFRXVWLFDOO\ IRU D RQH ZHHN SHULRG &ULFNHWV ZHUH
WKHQSODFHGLQODEHOHGSODVWLFYLDOVDQGIUR]HQ
&ULFNHWV ZHUH GULHG DW & IRU WHQ GD\V 'ULHG
FULFNHWV ZHUH ZHLJKHG WR WKH QHDUHVW KXQGUHGWK RI
D PLOOLJUDP XVLQJ D 0HWWOHU 0; HOHFWUREDODQFH
KWWSXVPWFRPKRPH (DFK RI WKH  FULFNHWV
ZHUH WKHQ LQGLYLGXDOO\ JURXQG WR D ILQH SRZGHU
XVLQJ D 6SH[ &HUWLSUHS ' EDOO PLOO
ZZZVSH[FVSFRP %RG\ SKRVSKRUXV FRQWHQW
SHUFHQW RI GU\ PDVV ZDV GHWHUPLQHG RQ VHYHUDO
PHDQ    UDQJH   ± VDPSOHV SHU
LQGLYLGXDO ± PJ SRZGHUHG VXEVDPSOHV RI HDFK
FULFNHW XVLQJ WKH SHUVXOIDWH R[LGDWLRQ WHFKQLTXH
IROORZHG E\ DQDO\VLV RI RUWKRSKRVSKDWH XVLQJ WKH
DFLG PRO\EGDWH WHFKQLTXH $3+$  7ZHOYH RI
WKH  FULFNHWV ZHUH UDQGRPO\ VHOHFWHG IRU FDUERQ
DQG QLWURJHQ DQDO\VHV %RG\ FDUERQ DQG QLWURJHQ
FRQWHQWV ZDV DQDO\]HG XVLQJ D 3HUNLQ(OPHU
ZZZSHUNLQHOPHUFRP  &+1 HOHPHQWDO
DQDO\]HU D a PJ SRZGHUHG VXEVDPSOH ZDV
XVHG &RVW OLPLWDWLRQV QHJDWHG DQDO\]LQJ &+1 RI
PRUH WKDQ WZHOYH LQGLYLGXDOV RU UXQQLQJ PRUH
WKDQRQHVDPSOHSHUFULFNHW
$GXOW FXUFXOLRQLG ZHHYLOV S. setosa ZHUH
FROOHFWHG LQ 0D\  6HSWHPEHU  DQG
$SULO  IURP YHOYHW PHVTXLWH WUHHV Prosopis
velutina :RRW )DEDOHV )DEDFHDH IRXQG LQ
WKUHH GLIIHUHQW KDELWDWV ULSDULDQ GHVHUW DQG
ZRRGODQG LQ WKH 6RQRUDQ 'HVHUW QHDU 3KRHQL[
$= ,QVHFW QHWV ZHUH SODFHG RYHU WKH WUHH EUDQFK
WKH EUDQFK ZDV SUXQHG IURP WKH WUHH DQG WKHQ
VKDNHQ YLJRURXVO\ WR GLVORGJH WKH ZHHYLOV $
VXEVDPSOH RI ZHHYLOV IURP HDFK WUHH ZHUH GULHG
PHDQ    7KH SKRVSKRUXV FRQWHQW RI HDFK
LQGLYLGXDO ZDV GHWHUPLQHG XVLQJ WKH PHWKRGRORJ\
GHVFULEHG DERYH 7KH HQWLUH LQGLYLGXDO ZDV XVHG LQ
WKH SKRVSKRUXV DQDO\VLV EHFDXVH RI WKH ZHHYLOV¶
VPDOO ERG\ VL]H  ±  ƫJ GU\ ZHLJKW ,W ZDV
WKHUHIRUH QRW SRVVLEOH WR DQDO\]H &+1 RQ WKHVH
LQGLYLGXDOV 3RSXODWLRQ VFDOH ZHHYLO GDWD ZHUH
RULJLQDOO\ SXEOLVKHG E\ 6FKDGH HW DO  LQ DQ
H[DPLQDWLRQ RI KRZ VRLO SKRVSKRUXV YDULDWLRQ
LPSDFWHG PHVTXLWH DQG ZHHYLO SKRVSKRUXV
YDULDWLRQ ,Q WKH SUHVHQW VWXG\ WKH LQWUDVSHFLILF
SKRVSKRUXV YDULDWLRQ LV FRPSDUHG DQG FRQWUDVWHG
LQ ZHHYLOV WR WKH UHSRUWHG LQWHUVSHFLILF
SKRVSKRUXV YDULDWLRQ WKDW H[LVWV DFURVV LQVHFWV
:RRGVHWDO
6WDWLVWLFDO DQDO\VHV ZHUH FRQGXFWHG XVLQJ -03
VRIWZDUH 7KH 6KDSLUR:LON *RRGQHVV RI )LW WHVW
ZDV XVHG WR HQVXUH GDWD GLG QRW GLIIHU VLJQLILFDQWO\
IURP QRUPDO &RUUHODWLRQ DQDO\VLV ZDV XVHG WR
H[DPLQH WKH UHODWLRQVKLSV EHWZHHQ & 1 3 &1
&3 13 DQG GU\ ZHLJKW IRU WKH ILHOGFDSWXUHG
PDOH FULFNHWV 6LJQLILFDQFH SUREDELOLWLHV ZHUH
DGMXVWHG WR S WR DFFRXQW IRU WKH 
FRUUHODWLRQV 'XQQàLGiN PHWKRG  6RNDO DQG
5RKOI  :H XVHG DQ $129$ WR GHWHUPLQH LI
ILHOGFDSWXUHG ZHHYLOV GLIIHU IURP ILHOGFDSWXUHG
FULFNHWV LQ WKHLU ERG\ SKRVSKRUXV FRQWHQW :H
DQDO\]HG WKH $SULO  VHDVRQDO ZHHYLO ERG\
SKRVSKRUXV GDWD VHSDUDWHO\ IURP WKH SKRVSKRUXV
GDWD FROOHFWHG LQ  EHFDXVH ERG\ SKRVSKRUXV
FRQWHQW ZDV VLJQLILFDQWO\ KLJKHU LQ  WKDQ LW
ZDV LQ WKH WZR  FROOHFWLRQV 6FKDGH HW DO
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3    
13    
&    
1    
3    
Weevil 6SULQJ 3    
)DOO 3    
&RPELQHG 3    
6SULQJ 3    
 7KH 0D\ DQG 6HSWHPEHU  ERG\
SKRVSKRUXV GDWD GLG QRW GLIIHU VLJQLILFDQWO\
6FKDGH HW DO 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FRPELQHG IRU VXEVHTXHQW DQDO\VHV 7KH
VLJQLILFDQFH SUREDELOLW\ ZDV DGMXVWHG WR S
WR DFFRXQW IRU WKH  $129$V 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LQIOXHQFHV RI KDELWDW 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 WKH ZHHYLOV ZHUH FROOHFWHG IURP 7KH
VLJQLILFDQFH SUREDELOLW\ ZDV DGMXVWHG WR S
WR DFFRXQW IRU WKH  $129$V 'XQQàLGiN
PHWKRG
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%RG\ VWRLFKLRPHWU\ RI G. texensis H[KLELWHG
H[WHQVLYH QDWXUDO YDULDWLRQ 7DEOH  %RG\ FDUERQ
FRQWHQW UDQJHG IURP ± WRWDO ERG\ PDVV
ERG\ QLWURJHQ FRQWHQW UDQJHG IURP ± DQG
WKHUH ZDV D IRXUIROG GLIIHUHQFH LQ ERG\
SKRVSKRUXV FRQWHQW UDQJLQJ IURP  7KH
&1 DQG &3 UDWLRV RI DGXOW PDOH FULFNHWV ERWK DOVR
H[KLELWHG DQ DOPRVW WZRIROG YDULDWLRQ UDQJLQJ
IURP  WR  DQG  WR  UHVSHFWLYHO\ 7KH
13 UDWLR UDQJHG IURP  WR  7KHVH UHVXOWV
UHYHDO WKDW VXEVWDQWLDO VWRLFKLRPHWULF YDULDWLRQ
H[LVWVZLWKLQWKLVRQHFULFNHWVSHFLHV
&DUERQ QLWURJHQ DQG SKRVSKRUXV FRQWHQW
H[KLELWHG VLJQLILFDQW WUDGHRIIV 7DEOH  &ULFNHW
ERG\ FDUERQ FRQWHQW ZDV QHJDWLYHO\ FRUUHODWHG
ZLWK QLWURJHQ DQG SKRVSKRUXV FRQWHQW 7KHUH ZDV
DOVR D QRQVLJQLILFDQW WUHQG IRU QLWURJHQ DQG
SKRVSKRUXV FRQWHQW WR EH SRVLWLYHO\ FRUUHODWHG
VXJJHVWLQJ WKDW DQLPDOV WKDW DUH JRRG DW DFTXLULQJ
DQG UHWDLQLQJ QLWURJHQ DUH DOVR JRRG DW DFTXLULQJ
DQGUHWDLQLQJSKRVSKRUXV
+HDYLHU LQGLYLGXDOV FRQWDLQHG PRUH FDUERQ DQG
OHVV QLWURJHQ DQG SKRVSKRUXV WKDQ OLJKWHU
LQGLYLGXDOV 7DEOH  2YHUDOO  RI YDULDWLRQ LQ
&  RI YDULDWLRQ LQ 1 DQG  RI YDULDWLRQ LQ
SKRVSKRUXV ZDV H[SODLQHG E\ FULFNHW GU\ ZHLJKW
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7DEOH  :HHYLOV
H[KLELWHG D WZRIROG GLIIHUHQFH LQ ERG\
SKRVSKRUXV FRQWHQW LQ  UDQJLQJ IURP
 3 ,Q  WKH YDULDWLRQ LQFUHDVHG
DQG LQGLYLGXDOV H[KLELWHG DQ DOPRVW WKUHHIROG
GLIIHUHQFH LQ ERG\ SKRVSKRUXV FRQWHQW UDQJLQJ
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
LQ  H[KLELWHG VLJQLILFDQWO\ ORZHU ERG\
SKRVSKRUXV FRQWHQWV WKDQ WKH FULFNHWV $129$ )
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7DEOH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Discussion
7KH FULFNHW G. texensis, H[KLELWHG VXEVWDQWLDO
QDWXUDO YDULDWLRQ LQ WKHLU HOHPHQWDO VWRLFKLRPHWU\
&ULFNHWV GLIIHUHG XS WR  LQ WKHLU ERG\ FDUERQ
Figure 2&RPSDULQJYDULDWLRQLQWRWDOERG\QLWURJHQFRQWHQWZLWKLQDQGDFURVVWD[D,QWUDVSHFLILFYDULDWLRQLQ
7H[DVILHOGFULFNHWVGryllus texensisGDUNEDUVLVFRPSDUHGWRWKHLQWHUVSHFLILFYDULDWLRQDFURVVLQVHFWWD[DOLJKW
EDUVLQWRWDOERG\QLWURJHQFRQWHQW,QWHUVSHFLILFYDULDWLRQGDWDDUHIURP)DJDQHWDO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
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH FRQWHQW XS WR  LQ WKHLU ERG\ 1 DQG XS WR
 LQ WKHLU ERG\ SKRVSKRUXV FRQWHQW
6WRLFKLRPHWULF UDWLRV ZHUH DOVR KLJKO\ YDULDEOH
ZLWK LQGLYLGXDOV GLIIHULQJ XS WR  LQ WKHLU &1
XS WR  LQ WKHLU &3 DQG XS WR  LQ WKHLU 13
UDWLR 2YHUDOO WKH LQWUDVSHFLILF QLWURJHQ DQG
SKRVSKRUXV YDULDWLRQ LQ G. texensis ZDV DOPRVW DV
KLJK DV WKH SUHYLRXVO\ SXEOLVKHG LQWHUVSHFLILF
YDULDWLRQ HVWLPDWHV IRU WHUUHVWULDO LQVHFW VSHFLHV
)LJXUH D  +LJK LQWUDVSHFLILF VWRLFKLRPHWULF
YDULDWLRQ ZDV QRW OLPLWHG WR FULFNHWV WKH VSHFLDOLVW
FXUFXOLRQLG ZHHYLO S. setosa DOVR H[KLELWHG
VXEVWDQWLDO QDWXUDO YDULDWLRQ LQ ERG\ SKRVSKRUXV
)LJXUH E 7KHVH UHVXOWV VXJJHVW WKDW KLJK
LQWUDVSHFLILF VWRLFKLRPHWULF YDULDWLRQ FRXOG EH
FRPPRQDFURVVWHUUHVWULDOLQVHFWWD[D
:KDW PLJKW GULYH WKLV H[WHQVLYH LQWUDVSHFLILF
YDULDWLRQ LQ ERG\ VWRLFKLRPHWU\" $SSUR[LPDWHO\
KDOI WKH LQWUDVSHFLILF VWRLFKLRPHWULF YDULDWLRQ FDQ
EH H[SODLQHG E\ LQGLYLGXDO GLIIHUHQFHV LQ ERG\
VL]H %RG\ VWRLFKLRPHWU\ LV VWURQJO\ DQG LQYHUVHO\
FRUUHODWHG WR ERG\ VL]H 7KLV LQYHUVH LQWUDVSHFLILF
UHODWLRQVKLS EHWZHHQ ERG\ VL]H DQG ERG\
VWRLFKLRPHWU\ LV FRQVLVWHQW ZLWK WKH LQYHUVH
UHODWLRQVKLS REVHUYHG DFURVV LQVHFW WD[D VPDOOHU
VSHFLHV WHQG WR KDYH KLJKHU QLWURJHQ DQG
SKRVSKRUXV FRQWHQWV WKDQ ODUJHU VSHFLHV )DJDQ HW
DO  :RRGV HW DO  :RRGV HW DO 
DQG )DJDQ HW DO  SURYLGH D GHWDLOHG
GLVFXVVLRQ RI ZKDW PLJKW GULYH WKLV VWRLFKLRPHWULF
DOORPHWU\
'LIIHUHQFHV LQ VH[ VWDJH DJH RU ZLQJ PRUSKRORJ\
FDQQRW H[SODLQ WKH UHPDLQLQJ REVHUYHG
LQWUDVSHFLILF YDULDWLRQ LQ RXU FULFNHW VDPSOHV
EHFDXVH RQO\ IOLJKW FDSDEOH DGXOW PDOHV RI VLPLODU
DJH ZHUH XVHG LQ WKHVH H[SHULHPHQWV 7KH FULFNHWV
ZHUH FROOHFWHG ZKLOH IO\LQJ DW OLJKWV 0DFURSWHURXV
ORQJ ZLQJHG DQG IOLJKW FDSDEOH PDOHV FROOHFWHG
LQ WKLV PDQQHU KDYH D PHDQ DJH RI    GD\V
SRVW ILQDO PRXOW 0XUUD\ DQG &DGH  7KH
LQWUDVSHFLILF YDULDWLRQ LQ FULFNHW VWRLFKLRPHWU\ FDQ
DOVR QRW EH H[SODLQHG E\ SRSXODWLRQ GLIIHUHQFHV
EHFDXVH WKH FULFNHWV ZHUH DOO FROOHFWHG IURP RQH
ORFDWLRQ RYHU D RQHZHHN SHULRG 9DULDWLRQ LQ DJH
VWDJH RU VH[ FRXOG KRZHYHU LQFUHDVH WKH
LQWUDVSHFLILF YDULDWLRQ LQ ERG\ QLWURJHQ DQG
SKRVSKRUXV EH\RQG ZKDW ZDV REVHUYHG LQ WKLV
VWXG\ /DUYDO Drosophila melanogaster IRU
H[DPSOH H[KLELW VXEVWDQWLDO VKLIWV LQ WKHLU
QLWURJHQ DQG SKRVSKRUXV FRQWHQWV DV WKH\ DJH
<RXQJ ODUYDH WHQG WR KDYH  PRUH QLWURJHQ DQG
 PRUH SKRVSKRUXV WKDQ ODUYDH WKDW DUH
DERXW WR SXSDWH :DWWV HW DO 
6WRLFKLRPHWULF YDULDWLRQ GXULQJ GHYHORSPHQWDO
VWDJHV KDV EHHQ REVHUYHG LQ WKH FDODQRLG FRSHSRG
Mixodiaptomus laciniatus &DUULOOR HW DO 
1LWURJHQ LQFUHDVHV RYHU  ZHUH PHDVXUHG
GXULQJ GHYHORSPHQW IURP QDXSOLL PHDQ  6'  
   WR FRSHSRGLWH PHDQ  6'    
 3KRVSKRUXV LQFUHDVHG DFURVV QDXSOLL VWDJHV
VWDJH 1,, PHDQ  6'      VWDJH 9
PHDQ  6'      EXW WKHQ GHFOLQHG DFURVV
FRSHSRGLWH VWDJHV VWDJH &9 PHDQ  6'    
 &DUULOOR HW DO  /LNHZLVH IHPDOH D.
melanogaster FRQWDLQ VLJQLILFDQWO\ PRUH
SKRVSKRUXV WKDQ PDOHV )HPDOH D.
pseudoobscura IRU H[DPSOH FRQWDLQ  PRUH
SKRVSKRUXV WKDQ PDOHV IHPDOHV 3 PDOHV
3 0DUNRZ HW DO  7KXV YDULDWLRQ LQ
DJH VWDJH DQGRU VH[ FRXOG LQFUHDVH LQWUDVSHFLILF
VWRLFKLRPHWULFYDULDWLRQ
9DULDWLRQ DPRQJ LQGLYLGXDOV LQ WKHLU ERG\
VWRLFKLRPHWU\ PD\ UHVXOW IURP GLIIHUHQFHV LQ WKHLU
DELOLW\ WR ORFDWH FRQVXPH DQG UHWDLQ VXIILFLHQW
HVVHQWLDO HOHPHQWV IURP WKH GLHW 7HUUHVWULDO
DXWRWURSKV GLVSOD\ KLJKO\ YDULDEOH HOHPHQWDO
FRQWHQWV WKDW DUH W\SLFDOO\ SRRU LQ QLWURJHQ DQG
SKRVSKRUXV (OVHU HW DO  $XWRWURSKLF
VWRLFKLRPHWULF YDULDWLRQ PLJKW WKHUHIRUH SDUWLDOO\
H[SODLQ WKH LQWUDVSHFLILF YDULDWLRQ LQ WHUUHVWULDO
LQVHFW VWRLFKLRPHWU\ ,Q VXSSRUW RI WKLV YLHZ RXU
UHVHDUFK UHYHDOV WKDW FULFNHWV UHDUHG LQ WKH
ODERUDWRU\ RQ D FRQVWDQW GLHW H[KLELW OHVV YDULDWLRQ
LQ WKHLU ERG\ QLWURJHQ FRQWHQW PHDQ  VG   
  UDQJH    ±  &9    Q   
%HUWUDP HW DO  WKDQ WKRVH WKDW ZHUH
FDSWXUHG DV DGXOWV LQ WKH ILHOG DIWHU FRQVXPLQJ
SUHVXPDEO\ KLJKO\ YDULDEOH VWRLFKLRPHWULF GLHWV
PHDQ  VG      UDQJH    ± 
&9    Q    WKLV VWXG\ 6LPLODUO\ WKH
ODERUDWRU\ UHDUHG FULFNHWV H[KLELWHG VXEVWDQWLDOO\
OHVV YDULDWLRQ LQ WKHLU ERG\ SKRVSKRUXV FRQWHQW
PHDQ  VG      UDQJH    ±  &9
   Q    %HUWUDP HW DO  WKDQ WKRVH
WKDW ZHUH FDSWXUHG DV DGXOWV LQ WKH ILHOG PHDQ 
VG      UDQJH    ±  &9    Q
   WKLV VWXG\ %HFDXVH LQWUDVSHFLILF YDULDWLRQ
LQ ERG\ VWRLFKLRPHWU\ LV KLJK IXWXUH UHVHDUFK RQ
LQVHFWV VKRXOG H[DPLQH KRZ WKH DELOLW\ WR XSWDNH
DQG UHWDLQ HVVHQWLDO DQG OLPLWHG HOHPHQWV
LQIOXHQFHV LQWUDVSHFLILF YDULDWLRQ LQ ILWQHVV )XWXUH
UHVHDUFK VKRXOG DOVR H[DPLQH WKH UHODWLRQVKLS
EHWZHHQ ERG\ VWRLFKLRPHWU\ DQG WKH DPRXQW RI
HQHUJ\ VWRUHG DV YDULDWLRQ DPRQJ LQGLYLGXDOV LQ
WKHLU HQHUJ\ VWRUHV PLJKW H[SODLQ VRPH RI WKH
REVHUYHGLQWUDVSHFLILFYDULDWLRQLQQLWURJHQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 6WXGLHV H[DPLQLQJ VWRLFKLRPHWULF YDULDWLRQ DFURVV
LQVHFW WD[D LQGLFDWH SUHGDWRUV GLIIHU IURP
KHUELYRUHV LQ WKHLU ERG\ QLWURJHQ FRQWHQW DQG
ROGHU LQVHFW OLQHDJHV WHQG WR FRQWDLQ PRUH
QLWURJHQ DQG SKRVSKRUXV WKDQ UHFHQWO\ HYROYHG
OLLQHDJHV )DJDQ HW DO  :RRGV HW DO 
7KHVH VWXGLHV ZHUH FRQGXFWHG XQGHU WKH
DVVXPSWLRQ RI PLQLPDO LQWUDVSHFLILF
VWRLFKLRPHWULF YDULDWLRQ 2XU UHVXOWV VXJJHVW WKDW
WKH VWRLFKLRPHWULF YDULDWLRQ REVHUYHG ZLWKLQ
FULFNHWV DQG ZHHYLOV LV DOPRVW DV ODUJH DV WKDW
SUHYLRXVO\ REVHUYHG DFURVV DOO LQVHFW WD[D )LJXUH
V  )XWXUH WD[RQRPLF VWXGLHV VKRXOG WKHUHIRUH
WDNH LQWUDVSHFLILF VWRLFKLRPHWULF YDULDWLRQ LQWR
FRQVLGHUDWLRQ
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